T he science supporting climate change is robust and compelling to the point that actions to prevent catastrophic and irreversible alteration of the climate system and avoid related impacts are not only justified, but required. The breadth of the evidence and number of potential impacts to human systems related to changing climate are immense and varied. In this summary we provide an argument that making climate change the focus of public health may bring significant benefits.
Climate Change and Health
The body of scientific inquiry around climate change has been widely cultivated and critiqued. The Intergovernmental Panel on Climate Change (IPCC) is a prestigious scientific body formed specifically to evaluate the state of the knowledge and make public the results. Its 5th Assessment Report provides the most complete and daunting picture of evident and forecast climatic change to date. The findings detail both the uncertainty of future impacts in terms of both confidence (of the validity of findings) and likelihood (the projected probability of an impact occurring). Such meta-documents, which compile and distill fundamental scientific knowledge on a subject, provide a trusted source for policy makers to refer to when proposing and defending climate change laws.
The evidence of climate change is unequivocal. 1 Since 1950 the observed warming in the atmosphere and ocean, decreases in the ice cover at the poles, and rises in sea levels are unprecedented over several centuries. The measured increases in emissions of the drivers of climate change -greenhouse gases (GHG), principally carbon dioxide -correspond with observed atmospheric changes, and the influence of humans on these increases is clear. Given GHG contributions to date, as well as positive feedbacks between Earth's land, oceans, and atmosphere, the impacts of climate changes are expected to persist and in many regions increase, even under the most aggressive scenarios for climate mitigation. 2 Research on the human health impacts of climate change has also been evaluated in order to prioritize actions for maximizing mutual progress on climate change and improving health. The Lancet Commission's Report "Health and Climate Change" puts forward the case for policy to protect human health globally, and the U.S. Global Change Research Group's Climate and Health Assessment provides an overview of U.S.-specific public health challenges from climate change. 3 There is strong evidence that health is sensitive to changes in the climate system. The most severe impacts are the expected exacerbation of existing health problems, rather than the emergence of new disorders. The distribution of those impacts will depend on regional climate shifts as well as the adaptive capacity of specific populations, with increased vulnerability among those suffering from poor health and poverty. The implications of the planetary changes involved with climate change touch nearly every sector of health care and promotion. There are significant immediate needs for improved basic public health measures, securing essential health care services, increasing capacity for disaster preparedness and response, and alleviating poverty. 4 Work on long-term strategies to slow and reverse planetary change can begin immediately and include investing in climate change and health research, creating economic incentives for clean fuel technologies, and facilitating international agreements and collaborations on emissions targets. Many of these strategies benefit public health through promotion, protection, and by avoiding reversal of health gains from economic development in the last century. This could make action on climate change the greatest global health opportunity of the century. 5 
Current Policy Activity on Climate Change and Public Health
At the federal level, multiple governance structures foster collaboration among the diverse federal agencies involved in climate change mitigation (reducing climate-related emissions) and adaptation (preparing for and ameliorating projected climate impacts). The Council on Environmental Quality (CEQ), located in the Executive Office of the President, plays a coordinating role for federal agencies' climate change actions, including collecting agency adaptation plans and ensuring implementation of President Obama's Executive Order 13653 (establishing a State, Local, and Tribal Leaders Task Force on Climate Preparedness and Resilience). 6 The recommendations from the Task Force prioritize several relevant policies, including: (1) requiring consideration of climate risks and vulnerabilities in all federal programs and investments, (2) coordinating among agencies and sectors at all levels of government; and (3) acting on policies that promote both mitigation and adaptation simultaneously. 7 These recommendations were subsequently adopted by the President, and agencies have begun mainstreaming climate change into regular programs and policies. 8 A collaboration of 13 agencies -the Climate Change and Human Health Workgroup -coordinates federal efforts specific to climate and health taking a collaborative Health in All Policies approach. 9 These interventions are designed to build economic, environmental, and social resilience in local communities. 10 More interagency collaboration focusing on equity and social determinants of health helps to build public health capacity and increase community resilience.
Similar governance bodies exist at the state level. For example, Rhode Island has an Executive Climate Change Coordinating Council (EC4), originally created by executive order and then made permanent through legislation. 11 The EC4 coordinates state-level agencies on both mitigation and adaptation and supports local government efforts, but lacks regulatory authority or full-time staff. 12 Many states' coordinating bodies lack legal authority and therefore rely on leadership from the governor's office, which can change with the political cycle. Minnesota, for example, has a highly productive Interagency Climate Adaptation Team (ICAT) that could be disbanded by a future governor who was not supportive of the effort. 13 States like Delaware, with formal executive orders requiring climate action, may be more protected from such political changes. Delaware is currently conducting an interagency demonstration project, ClimateReady Workforce, focused on the health of state employees who work outdoors. 14 By involving multiple agencies to work on reducing public health risks, the project should inspire broader action and coordination on health and climate change.
Suggested Approach
Many of the approaches to greenhouse gas mitigation have attendant health co-benefits. 15 California provides an example of how using climate change as an organizing principle for public health policy can be put into practice. California's mitigation statute requires policy makers to consider public health cobenefits. 16 In addition, California has required policy makers to direct funds from greenhouse gas mitigation efforts to directly benefit disadvantaged communities in the state. 17 Given the intersection of many of the issues associated with climate change and health, practitioners must also break down disciplinary and departmental silos that separate different sectors and restrict coordinated responses that bring public health to the fore, and integrate climate change into everyday processes. As discussed here, creating governance structures within federal, state, and local governments that serve as coordinating bodies among various stakeholders, such as the CEQ, is one such strategy. Another is to Climate change policies, even those focused on health co-benefits, must coordinate and link adaptation and mitigation efforts to be maximally effective. 18 Though California is attempting to address health issues and rectify environmental injustices in its mitigation policies, these approaches are not addressing many other related health issues. For example, funding in California to benefit disadvantaged communities has been used to build affordable housing. 19 While important, this affordable housing has been built in areas with high pollution and poor air quality, only increasing exposures. 20 It is important that policy makers address the constant and ubiquitous nature of climate change. If adaptation policy focuses only on episodic extreme events, little progress can be made on more subtle and long-lasting challenges. 21 Adaptation policy must be expanded across all sectors of policy, and policy systems must be better coordinated.
Emphasizing co-benefits, combining adaptation and mitigation efforts, and increasing interagency coordination can effectively address both public health and climate change issues. This level of coordination and organization is challenging, but the health effects of climate change are so widespread, complex, and inimical to sustained wellbeing that it is essential that climate change should be the organizing principle for public health policymaking for the foreseeable future. Making climate change one of many policy priorities is insufficient. Simply, climate resilience is public health.
